






























Site	Name	 #	Nest	Sites	 Site	Name	 #	Nest	Sites	Sagtikos	Hall	 39	 Croton	Point	Park	 50	Private	Residence	 6	 Mountain	Lakes	Park	 237		 	 Sunset	Nursery	School	 5		 	 Teatown	Lake	Reservation	 21		 	 Private	Residence	1	 24		 	 Private	Residence	2	 2		 	 Private	Residence	3	 5		Nest	openings	were	found	in	a	variety	of	lumber	types,	including	1x6,	1x8,	2x4,	2x10,	and	4x4.	Wood	at	one	site	was	stained,	at	two	sites	was	painted,	and	at	the	remaining	sites	had	no	exterior	treatment.	Openings	occurred	at	a	variety	of	heights	from	the	ground,	ranging	from	1.82	to	more	than	6	meters	(6	to	20+	feet).	The	position	of	nest	openings	was	also	variable,	with	87%	(296/340)	facing	down,	and	the	remaining	13%	(44/340)	facing	the	side	toward	(21/23)	or	away	(2/23)	from	the	structure.	In	instances	where	an	overhang	was	present,	more	than	half	of	the	openings	(55.3%,	188/340)	were	located	at	the	exterior	edge,	but	carpenter	bees	had	also	created	nests	closer	to	the	building	at	distances	of	up	to	1.3	meters	(~4.4	feet)	from	the	edge.	The	majority	of	holes	that	were	sealed,	91.8%		(312/340)	were	considered	old	based	on	the	color	of	the	opening	compared	to	the	rest	of	the	wood.	Whereas	newer	openings	were	light	in	color,	old	openings	had	a	dark,	aged	appearance.	Finally,	some	openings	were	closed	off	with	mud	plugs	(16),	likely	from	a	wasp	parasite	of	carpenter	bees	or	other	insects	exploiting	the	opening	to	cache	a	food	source,	such	as	grass	wasps	(5	openings).	
	
Sealant	Selection:	Some	products	proved	easier	to	use	than	others.	Listed	below	are	the	products	tested	and	considerations	for	their	usefulness	to	seal	carpenter	bee	nests.	They	are	listed	in	a	subjective	order	of	best	to	worst.	One	challenge	with	all	products	except	the	cloth	was	positive	pressure	of	intact	carpenter	bee	tunnels.	Intact	tunnels	had	one	way	in	and	out,	making	it	a	closed	system.	Applying	a	sealant	to	this	was	difficult	in	some	instances	because	the	product	would	meet	resistance	from	air	inside	the	nest.	If	woodpeckers	had	damaged	the	tunnel	and	created	another	opening,	this	was	not	an	issue.	
§ One	inch	square	piece	of	cloth:	Very	easy	to	use,	and	did	not	have	the	same	air	pressure	resistance	problem	as	other	products.	Did	not	fit	snugly	into	openings,	which	could	be	adjusted	by	using	more	material.	
§ DAP	Dynaflex	230:	Easy	to	use	and	clean	up.	Consistency	allows	product	to	remain	in	openings	after	application.	Dries	clear	so	it	appears	that	openings	persist,	which	could	confuse	carpenter	bees.	Clear	material	does	not	contrast	with	wood	appearance.	Material	is	soft	and	flexible	upon	drying,	which	might	be	a	disadvantage.	
§ Loctite	PL	510	Wood	Construction	Adhesive:	Good	product,	easy	to	apply,	dries	to	firm	solid	material.	Light	color	of	dry	material	compared	to	most	wood	types	might	be	a	disadvantage	(Figure	3).	
§ DAP	Bondex	Concrete	Patch:	Easy	to	use,	easy	to	apply.	Consistency	allows	product	to	remain	in	openings	after	application.		
§ Minwax	Stainable	Wood	Filler:	Material	was	slightly	dry,	but	able	to	put	into	holes.	Product	was	intact	during	a	visit	months	later.		
§ Loctite	PL	500	Landscape	Construction	Adhesive:	Not	a	good	product	for	this	purpose.	Material	is	gray	and	contrasts	strongly	with	wooden	structures.	Material	continues	to	ooze	out	of	tube	after	caulk	gun	trigger	released,	making	for	a	messy	cleanup.	Product	does	stay	in	opening	and	dries	to	firm	solid.	
§ Liquid	Nails	LN-700:	Product	was	difficult	to	use	because	it	was	too	soft	and	did	not	stay	firmly	in	opening.		
	
In	ecological	terms,	carpenter	bees	are	considered	solitary	insects,	but	are	social	nesters.	Specifically,	carpenter	bees	do	not	form	a	colony,	do	not	have	a	single	queen,	and	each	female	is	technically	capable	of	producing	her	own	offspring.	However,	multiple	females	may	share	the	same	gallery,	especially	if	those	females	are	closely	related.	Dissections	of	galleries	have	shown	that	while	some	are	linear,	others	are	branched,	which	may	allow	individuals	to	lay	eggs	in	different	parts	of	the	nest.	Regardless,	females	are	able	to	identify	their	own	nest	site	among	numerous	openings	and	return	to	this	from	foraging.	During	this	project,	we	observed	females	returning	to	nest	sites	that	had	just	been	sealed	were	highly	‘confused.’	Females	would	fly	near	the	opening	and	sometimes	land	to	investigate.	However,	females	did	not	attempt	to	remove	substrate,	even	when	a	piece	of	cloth	was	loosely	placed	in	the	opening.	Although	observations	were	made	over	a	limited	amount	of	time,	it	is	possible	that	this	confusion	could	lead	to	death	of	the	female	from	exhaustion:	either	from	buzzing	near	her	opening	but	not	landing	and	resting,	from	attempting	to	build	a	new	gallery,	or	from	predation	due	to	increased	exposure.	Subsequently,	her	offspring	could	die	too	if	they	were	not	provided	with	sufficient	resources.		 At	this	stage	in	the	project,	it	is	not	possible	to	draw	conclusions	about	the	efficacy	of	exclusion	as	a	technique	to	reduce	carpenter	bee	populations	and	ultimately	damage.	However,	based	on	preliminary	observations	of	female	behavior	around	newly	sealed	openings,	it	seems	that	this	technique	could	be	combined	with	trapping	to	reduce	numbers	of	carpenter	bees,	especially	since	females	may	be	unable	to	expend	the	energy	required	to	create	another	nest.	Injecting	sealants	into	galleries	might	also	restore	some	of	the	structural	integrity	lost	to	carpenter	bee	tunneling.	This	could	extend	the	life	of	a	piece	of	lumber,	which	might	be	important	for	historic	buildings	or	situations	where	replacement	costs	are	too	high.	
Fig.	3.	While	wood	colors	vary	on	these	pieces	of	roofing,	the	white	dots	from	sealant	may	provide	too	much	contrast	and	negatively	affect	the	aesthetic	of	the	structure.	
	 The	next	steps	of	this	project	will	evaluate	the	durability	of	the	materials	used	over	one	year,	document	the	number	of	new	openings	at	each	site,	and	determine	if	this	technique	is	a	reasonable	alternative	to	insecticide	applications.	A	future	question	related	to	this	work	is	whether	openings	should	be	sealed	on	warm	sunny	days	when	females	are	out	foraging	and	come	back	to	sealed	nests,	or	if	nests	should	be	sealed	on	cool,	cloudy	days	when	females	and	males	are	inside	galleries.		
References:	Gerling,	D,	&	H	Hermann.	1978.	Biology	and	Mating	Behavior	of	Xylocopa	virginica	L.	(Hymenoptera,	Anthophoridae).	Behavioral	Ecology	and	Sociobiology	3(2):	99-111.		Prager,	SM,	&	FF	Hunter.	2011.	Relationships	between	Nest	Architecture	and	Behavior	in	
Xylocopa	virginica	(Hymenoptera:	Apidae).	Journal	of	Insect	Behavior	24:	293-306.			Appendix	A	Fig.	A1.	Data	collection	sheet	used	to	obtain	information	about	the	carpenter	bee	openings.	The	intended	goal	of	this	sheet	was	to	collect	information	about	current	nest	sites	to	document	preferences	for	certain	types	of	wood,	wood	surface	coatings,	wood	thickness,	height	from	the	ground,	orientation	of	the	opening	in	relation	to	the	ground	or	structure,	and	cardinal	direction	of	the	opening	on	the	building	[Note:	this	data	has	not	yet	been	analyzed].	
		
						 			Fig.	A2.	Location	of	carpenter	bee	nest	openings	on	overhangs	of	wood	structure.	 Fig.	A3	Location	of	carpenter	bee	nest	sites	on	an	overhang.	
